General S3 General procedures
Full experimental procedures and characterisation data
p-Toluenesulfonic acid (3.70 g, 19.7 mmol) was added to a stirred solution of bispidinone 12 (2.69 g, 8.2 mmol) and ethylene glycol (19.36 mL, 81.5 mmol) in toluene (70 mL) at rt under N 2 . The resulting mixture was stirred and heated to reflux under Dean-Stark conditions for 16 h. After being allowed to cool to rt, the solvent was evaporated under reduced pressure. The residue was dissolved in water (50 mL) and washed with Et 2 O (4 x 20 mL). The aqueous phase was basified to pH 10-12 by addition of 1 M NaOH (aq) and extracted with Et 2 O (5 x 20 mL). The combined organics extracts were washed with 1 M NaOH (aq) (30 mL), dried (Na 2 SO 4 ) and evaporated under reduced pressure to give the amine as a yellow oil. Without purification, a solution of di-tert-butyl dicarbonate (1.87 g, 8.61 mmol) in CH 2 Cl 2 (5 mL) was added dropwise to a stirred solution of the crude amine in CH 2 Cl 2 (10 mL) at 0 °C under N 2 .
The resulting solution was stirred at 0 °C for 1 h and at rt for 3 h. Then, the solvent was evaporated under reduced pressure to give the crude product as a brown oil. Purification by flash column chromatography on silica with petrol-EtOAc-NH 3(aq) (7:3:0.1) as eluent gave ketal 10 (2.02 g, 66%) as a pale yellow oil that solidified on standing to give a white solid, mp 72-75 °C; R F (7:3:0.1 petrol-EtOAc-NH 3(aq) ) 0. 
20: 80
Competition deprotonation between 5 and 7 s-BuLi (1.13 mL of a 1.00 M solution in cyclohexane, 1.13 mmol) was added dropwise over 1 min to a stirred solution of Boc-piperidine 5 (211 mg, 1.13 mmol), piperidine ketal 7 (277 mg, 1.13 mmol) and TMEDA (170 μL, 1.13 mmol) in Et 2 O (5 mL) at -78 °C under Ar. The resulting solution was stirred at -78 °C for 3 h. Then, Me 3 SiCl (152 µL, 1.20 mmol) was added dropwise and the reaction mixture was allowed to warm to rt and stirred at rt for 16 h. Water (5 mL) was then added, the two layers were Then, MeI (90 µL, 1.44 mmol) was added dropwise and the reaction mixture was allowed to warm to rt and stirred at rt for 16 h. Water (5 mL) was added, the two layers were separated and the aqueous layer 
2-Allyl-7-benzyl-3H-spiro[3,7-diazabicyclo[3.3.1]nonane-9,2'-[1,3]-dioxolane]-3-(4-nitrophenyl)methanone S1
TFA (400 µL, 5.39 mmol) was added dropwise to a stirred solution of bispidine 15 (70 mg, 0.17 mmol) in CH 2 Cl 2 (2 mL) at 0 °C under N 2 . The resulting solution was stirred at rt for 1 h. Then, the solvent was evaporated under reduced pressure to give the crude TFA salt as a yellow oil. To a stirred solution of the crude TFA salt in CH 2 Cl 2 (3.0 mL) was added 2 M NaOH (aq) (2.5 mL) and 4-nitrobenzolyl chloride (251 mg, 1.35 mmol) at rt under N 2 . The resulting mixture was stirred at rt for 16 h. Then, the two layers were separated, the aqueous layer was extracted with CH 2 Cl 2 (4 x 5 mL) and the combined organic extracts were dried (MgSO 4 ) and evaporated under reduced pressure to give crude product as a yellow oil. Purification by flash column chromatography on silica with petrol-EtOAc (1:1) as eluent gave amide S1 (68 mg, 85%) as a pale yellow crystalline solid, mp 51-53 ºC; R F (3:7 petrol-EtOAc) 0. -2-trimethylsilyl-7-benzyl-3H-spiro[3,7-diazabicyclo[3.3.1]nonane-9,2'-[1,3] 
